Tbx3, the ulnar-mammary syndrome gene, and Tbx2 interact in mammary gland development through a p19Arf/p53-independent pathway.
The closely related T-box genes Tbx2 and Tbx3 are both expressed in the developing mammary glands of mouse embryos and both have been implicated in mammary carcinogenesis. Tbx3 is essential for induction of the mammary placodes in mice. In humans, mutations in TBX3 are responsible for ulnar-mammary syndrome. Here, we show a haploinsufficiency effect of Tbx3 on maintenance of the mammary placodes and on the extent of branching of the ductal tree in mice. Loss or heterozygosity for Tbx2, on the other hand, has no effect on either induction or maintenance of the placodes, although a small effect was seen on branching morphogenesis in adult heterozygotes. However, the deficiency in maintenance of the mammary placodes in Tbx2, Tbx3 double heterozygous mice is more marked than in Tbx3 single heterozygotes, indicating a genetic interaction between the two genes. In spite of a large body of evidence implicating these genes in cell cycle control through the p19(Arf)/p53 pathways, we find no evidence for involvement of these pathways either in embryonic lethality of homozygous mutants or in the mammary gland phenotype of Tbx3 heterozygous mice.